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(54) RARE EARTH HYBRID MAGNET COMPOSITION, ITS MANUFACTURING METHOD, 

AND MAGNET USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rare earth hybrid magnet composition which is high in 
heat resistance, moisture resistance, superior in moldability and cost performance, and has a 
maximum energy product of 24 to 74 kj/m3 and its manufacturing method. 
SOLUTION: A rare earth hybrid magnet composition contains rare earth magnet powder (A), 
ferrite magnet powder (B), and resin binder. CO. The rare earth magnet powder (A) has a 
Th2Znl7 crystal structure whose main components are a rare earth element, iron or iron and 
cobalt, and nitrogen. The surface of the rare earth hybrid magnet composition is subjected to a 
zinc(Zn) treatment and/or a phosphate treatment. Provided that the content (wt.%) of the rare 
earth magnetic powder (A) in the composition is represented by X, and the content (wt.%) of the 
ferrite-magnetic- powder (B)4s -represented by Y, X- and Y- are so set as to satisfy the following 
formulas (1) to (3), (1) X^80, (2) 97,7-1.33X£Y£109.4-1.23X, and (3) X+Y^92. 
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yu> cft^&^ttStfs©^ 
i&^tt>m$u<. jf^tt. tr-x, 

h^. ^PESS ft att^i©^I-g^tt*> 

[0 0 37] &8S<fc141iJJIi-C4>ftW:. X7K*^«flt. b' 
x^x^f^x^+i/fli, ^ISfatf yxxr-JMU 
Rg. y^y-)l®m. ^7 5>W. a'j7». •-<> 

vism >®m. a? n ~ k • h y r 
i;T')j\,yf\s~mm. 7 7>«. j»wbttJj«y^ 
f y x # y = mm. ^^uf >^i§. 

t"j3->8)!i. *^u>®IIP?*5ptf*>ft, mm*; 

*fts„ cHhwmimmmo^. frf-m. &t*^ 
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». i^g©&1«fl^g^ji^t$^6ft£@HrtT*ft 

fcfmOES;* ft fiBtef93fi£©iSj— ®^#^Jf5 

[0 03 8 ] D iSiJeJW 

y>)>?m. mm. 3nmu£*im-$-z>t. mim<D 

[0 03 9] * v y' y 1/tB. iy^>¥kt> •> V 

io isjtiti'vy'vz'imti'Xte.. rnxxtv-fo y yx h + 

i^>^>. r-jt$? y a+^y"nt;i/ h y^ F+t^ 
7>. /S- (3, 4x^+->>'i7a^+>'^x^jUh y 
^ H+>->7>) . T-yj-> Fti/^Ob 1 JUh y^ h 

>. N-/3 (7?yxf*) r r s yy'u \z>\> h y^ h 

+ i>'>7>. N-/3 (7;/ifW T-T5^^af 

fcjtz-foVjt v^-isu?^. t-T5 sy'ati)i>\- yx 

h + yy7>> N-7i-Jl--T-7;/'7'Ot'Jl/F'J 
20 i^>. h y ^ h*->->^>. ^ix;l/hy^h 

y^^ju h yy h+->iy^>. f= : ->ji, h yy h + ^>^ 
>«r£*5p^6ftS 0 
[0 04 0] 

nfjbhy (N-7s^xf;i,-7 5yx^ji,) 

F y fi/Ata7 7 ■< Y ) ^$^-h. ^yyaf 
)VY VXims-ifc?- Y. JvyatZJVY y F-r 

fjl/A-fn*X7x-F) xf 
af;^^$i"J^^V7,f7a-f;l'?$*-h, f- h 
-5(2. 2 -i?r y^i/*+w?-^- i -yz-ju) trx 
40 •JfJ'WX??^ Y) ^4f*-h, -fyy'pf 

-/p^7*-h) t+mf-F^i'^-h, -/y 
y'o y x 7^r o -Y ji/^r ^ y ;u ^ * - h u 
W6ft. ffiflg^V^^-cSffltc^to-ti-rjl^Sft. 
-eft 6©-«£ fc« - S«±*«ffl-e# z>. 
[o 0 4 l ] mmtL-at. m«A- 7 7<>-7^ 
x. 6EftA77^, *i;x?u>9^x, #yy'D 

^D-77 ^X^©«7 7 fx®. X7-ry>K. 1,2- 

so t+^f7y>K, ^^yye!. mvus^^k. ^-u 



11 

a, x^ry>«ffii8. xf7»j>i7;R 
x*^ a v ^ y i^k^^a, »jy-;i/KSi8. y*> 

>^T^ F\ x;l/^|tT$ h\ <-v>S7 ^ F, 
*>«7 5F. 7-)';>B7SF, tFP + ^f7'J 

>t^Xf7'J>i7^ F. x^u>tr;*^y >mt 
S F, ^^'J^^k'^SF, x^U>t*X^- 
IW>&7 * F, ytU^l/7i/k'>g[7$ F, N - X 

f7'jJMf7';>S!7^ F^oiittUrs KS;xf 
7';>^y^f«ixxf^; x^u>£";=3- 
;k Xf7 yji/r^-A/WDT^ra-Ji/S ;^'Jxf 

Kit* »j ^f>?©)S8MI:^»ft^W6n^ a cn 

6«-a^/c«^a«±(D^u> F<b urtit^^o 

[0 0421 J/C, 3c5£#J<tlxT«:, fcTX(2, 2, 

6, 6-7"h^^^^-4-t*^y> J ;U) -fere*-— K 
fc'X ( 1 . 2, 2, 6, 6 -^>£^ 4 - fc^y 
S^)<fe^$r-k l-[2-{3-(3. b-v-m 

*/} x^;b] - 4- {3- (3, 5-^-g£^;l/- 
4 - t FP + S/7xXJl.) ^Dt^tt^} -2, 
2, 6. 6-f F^^^k'^'J^y, 8 --0^;l/- 

7. 7, 9, 9-7^h^^^;l/-3-^^^;U- 1, 

2, 3 - h ynfxtrn (4, 5 ) ^>-r#>- 2, 4 

4-'<>:/-OM*=^>-2, 2, 6, 6-:r 
F7y^b*^'Jv>, ttt<»*^*\>l/- 1 - (2- 
tFD + Vx^Jb) - 4-bFo^>-2, 2. 6, 6 

-f-h^^^i/fc*^y^>sffi^ifa, *y [ {6- 

(1. 1. 3, 3-rh7^W^;W -fS^-l. 

3, 5 - h yr^>-2, 4-^>r;u> [ { (2, 2, 

6. 6-fh7y^-4-b^V5/;l/) ^+ 
[ {2, 2, 6. 6-T*h^^^;l/-4-f 
^y^;U) ], 2-(3, 5-^-»=^^ 

-4-t Fd+^>^) - 2 - n --y^j\y~va>m 
tf X ( 1 . 2. 2. 6. 6~^>^>^^-4-fc*^y 
9©t F • 7 5 >*$!B«©B^ 7*-/ 

[0043] 2 . *±»>w^y ^ F8Btsm«flc«5©S8 

*»Wtt:*iC»r, R - F e -N»«ttt»*©iwnswb 
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tt. 1. 2-1. 4TT&9, 7*5^ httf£f»£<Dtt 
SM^btt, 0. 35-0. 47Tr&& 0 finfiMi:^ 

Efa^i*. ?££PU 3 2 0 0 kA/m«±t^Xf« 

s^j^ssj? 1200k A/mommmmm 

Ktt. R-Fe-N»Sfttt»*r7. 67Mg/m 3 . 

[0 044] *§m<0%±m^<< 7 V v FfiftEfflttJSBtt 
10 te, cn^ISlOmm, 7 mmCD^flwi b/c<b 
80'Cdr yig^T^C 1 0 0 OBSHttMELfc*^ 
^5ja?»fia^-6%*SI, fiF£L<te:-4. 5%*« 
T'£>9, £7c, 8 0-C9 0%RH8W»T«:3 0 0«FPa& 

-S^^SriiCi^i-TS. 8 0°Cdry3g^ 

rtcioo o i^rai&iBo /c»^fc, ^xmb«4s- 6 

%m^iBittW+7>-C^»^ 8 0 C C90 

% r ummritc 300 crafts 0 tcm^c % JF*immm 

20 [0 04 5 ] f^x^j^S^24-74 kJ/m 9 

r*£«±ffl;w:/y * F«efflasEttccfcc^rtt. r 
- f e - Nmmmi3i<D^mm&xwm%, v^^ay 

( 1 ) 8 0 

(2) 9 7. 7 - 1. 33X^Y^109. 4-1. 2 
3X 

(3) X + Y^92 

[0 04 6 ] c©«Hrtrx*/jNS <R3e-r tltt, 

tfe^lSli-TS. l/^b«C3»6. X^8 O^fi^^xh^ ^ 
9 -f F tCjt^r Sffift R - F e - NS»tt*»*<D^W^ 

[0047 ] Y©iltt, (9 7. 7-1. 33X)M 
fi%«±, (109. 4-1. 23X) lt%t(Tr $> 
(9 7. 7 - 1. 3 3X)lf%*ir«, f^x 
^+"-«^2 4kJ/m 3 *i<!:^l (109. 4 
-1. 23X)M%?:i«i74kJ/ni 8 
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z&mic&m;. ±ieY# (2) (D^m^vm^tihc 
«. ffii4$5fc:£#©^w^a^;* o©-c®a-x*^**- 

i^+'-gittXi* < %s*sij£stii4«igTTs. t>-r*i 

©iS^Ct. X + Y*J9 2 ■*><»:. KSB&fcidE 

BTZtZ ©i£8&tt#ffifF b . dcjfcttasg L- < .Wfc-T £ 
©T?. 9 2 ^TiT* 

[0048]fAi*W-S{ri«:, X, Y<W$L 

*;l/*"-g#S2 4~3 1 k J/m 3 r&&:?&±jS>>W 
•J f Fl85fflttfi£!BjCC*5Ur«. XAUOJUT, Y# 
(9 7. 7- 1. 3 3X)^Y£(101. 2-1. 3 
OX). *voX + Y#9 2«Tr&£®B#JffglA>. 
J/cSAi^+'-a^S 0~4 2 k J/m J Ti-Siffi 
R£!85K:*Jt»-C«, X#50JyT. Y*S(100. 9- 
1. 30X)^Y^( 1 0 3. 2- 1. 2 7X).*vo 
X+ Y#9 2JyT©®ffl^»S £tcmm.*)\,*~ 
-ffl#4 0~5 0 k J /m s -C$>&ffl.l$miCt<sl>XlZ. 
X#6 0«T. Y# < 1 0 3. 0 - 1 . 2 7 X) ^Y^ 
(1 05. 7- 1. 2 7X) . 3&>OX + Y#9 2JWT© 
m%1)W£L\.\ */c&A-x*;l/*--f*0*4 8-5 8 k 
J/m 8 -C*SMfi£®l«:*5t^-C«. X#7 0tTF. Y# 
(1 05. 5- 1. 2 7X)^Y^(106. 1-1. 
2 5X) . #>-?X + Y#9 2Ji(T©ffiB#5?* lA*,, * 
/c**i*;l<**-8#5 6—6 6 k J /m * r^SfflfiS 
mcis^Xit. X&8 OUT. Y*5 ( 1 0 5 . 9 - 1 . 
25X)^Y^(107. 2-1. 23X). i>oX + 
Y*J9 2fcn r ©®ffl#»£tA> <> Etc. fc*cx*^¥- 
»*56 4~7 4kJ/m 3 7?&&ijlJ?£!|2MC4s(,>-Ctt. X 
#8 OWT, Y*i ( 1 07. 0 - 1 . 2 3X) SY^ 
(109. 4-1. 23X). *>oX + Y#i9 2J?TF© 

^1 60 0 k A/m«±©IBfi®J?4rc«HM)tJU/c 

[0 04 9] *$m<D%!±m^ a-jvv vmjsmmsm 
£iug-r&tct*. r-f e-N&m&wx, 

»^ <t *u at > < > & t* * . en * wr y # > ^ u > 

if-. * ^*£y-5*-y--3?©ig 

*^{c*Jir>T. 15(t^fc©ttg*fflj$J&-T> 
[0 0 50] ftte. *J6M-rfflC»4R - F e - N&iStt 
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- f e - Nm&m*j£<Dmimmj3fa&m<<\ m^mm 

og#ti*±£^ -(^J7 KISS*<S?iit?# 
7x7-/ hiSttf9*«:oi,irtl3ifi|-c. ^ttfiStt 

©fiSMtg#J#faa*Jiai>, ig^i8mSS?rfe^^14#± 
S'W ^y ? KH^S^-CSS. L/c#oT. M^tt 
©R - F e - N^l8tt*&3£4g#14©7 * ^ -/ HK&fa 

[0 0 5 1 ] 

[MSW tTF. *^©Hi6F!l«coiirSiBj-r.5>i&5 - 

« c n e> oymnm ^ <t -> r <»j e. $ n s t © t? 

[00521 1 #±ffl5attf&5fc©Sgi& 

^S9 9. 9wt%, 8I150j'r>a (^-{7-^ 
*. y.TfflC. Bl>3m% 1 0 4 Mm) «T©m^F e 
20 *9£. «g 9 9 w t %T?j^g3 2 5^-^ ->» (m> 
mm$4 3 urn) «T©KftSm «S9 9 w t 

#h«t. 1 1 5 o -c-c 8 mmmm u^Tc^tis^? 
nhtifcxv y-**?5feL. $e>«cftK-cM 

ft^LT. *Sft;©Ca<!:SMC aO^Wc. ^<=> 

Siltl50 m m UT© Sm-Fe ^&!83f;£mc. 
30 C©»**«ttP*«:«*O v T>*xr#iI0. 3 5 
©T^^xT-Tk^ig-^^^ffl^cf. 4 6 5'C-C6B# 
Ml^i (mitUm) ^©t*. T^3>*-^cfi. 4 6 

b'cx2mmmm (7--«d u. 24. 6wt% 

Sm-3. 6wt%N-bal. Fe©Sm-Fe-N 
^^*9^?r^fc„ C©^^3fc3:XigU5?#rr£<i. S 
M<* a ^©T h 2 Z n , 7 ^ig B ^fiij»©[51^^ ( s m 2 
Fe, 7 N 4 3fcM?3ika%t) ZfrsUtc. C©Sm-Fe 

- NJR^feW**. 7 ^ ? -> f -^SIS 1 . 6 u m S 

40 m - F e - N^6Btt$3?A ?rff fiStt^^A©|gif0^E 
■ t^JSTSi 1. 3 7TT*ofc. 
[005 3] iSttt&^B 
Jffl4t9* A i «glJ{C . _hlB Sm-Fe-N 
(c. 3aS%©Znt9*?:jg^t. -/yT'ia^V-;^ 
$&?§ig<i U/cjK-JUSJb-C. Sm-Fe-Nm^l9 
^^F^lfeS 1. 5ym<i&£J;5tc2 B#Pa*H^ TSi^ 
KsL/c. -&©&. Ar^xma£cf v 4 3 0 *CT 1 0 B#p B ^ 

Sm-F e -NJ^tt^BCCti. SaiLTtStttc^-? 
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tc-otc. wtmw.n<Dmmmit*®m.-$i> ti. 2 3 t 

[ 0 0 5 4 ] 881£$5fcC 

saisja* a *$ j: # b t itmic . AWn^s-h^mn 

m&t Ltc#-)l> 5 ;UTS m - F e - N*^£SJ3t;#¥ 
Mil. StfiniMJ:^. 2B$ra*Htr^5*b 
fc. fti>\ cctBSm-F e -NS^&f&Jfcl kg* 
tcVimo. 3 0mo liftSJ:^(C, 85%*)lbM 

Vtik. 1 5 0'C-C2B#P^|£^L.. Sm-Fe- 

*Sft«*t«&-{c«j« 3ntt,^ci *jkhw * fc. 

[0 0 5 5] j&14*9*D 

±f -rf#fcSatt!j9* B * ffl t \ Sm-Fe-NS 
^^lkg^feOiBSO. 3 Omo 1 
tC. 8 5%^-JU h«&*?g«£t&6ftS* ( A Vfxxrts 
tc»*0lyt3&>6. 0. S^nfettTS&PMtt,* 
flSgfttCf&ftUft:. imm. JH£*. 15 0-CT2 
U Sm-Fe-N»»tt»*D*»fc. C<D 

XTEMmm-TZt. WSiKBf^-ClOnmO* 
MttcDAM«^Kfi3 nr t» S C <!: *SflkB-C& fc. 
[0056] 2 WSKrtt. MfettOfHI 
BflSfctt- • -tftVlOmm. KStf 7 mmOlf -T Xtc 
BS»OA:*dfcai^-f^'y » K»5«. 33 5 0kA/m 
<ZV^l/;x»W-C*ffifcl,fcSL 8 0 'Cd r y 3»BSTtc 1 0 
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fi&Ofc&. 8 0*C9 0%RHIS^T-C3 0 0B$faftg 

[005 7 ] ) ±E©*ttK<t»)«JSlxfcS 

m-Fe-N*«tt»5fcB. CXIJDi, M#1£cDS r 
h«tt»3S«:. «IB/W>y-ilytl 2#D 

10 r s K»ii*ffl£u ?>K^ x h s *b*ts cite 
«fc i -c#±m» a?v -j Fi&Emm&M&mit. ccv 

Sr7i7-fHt«5ftt, ttfflSBHtO. 4 0T. 
A3 5 8kA/m. Jfcg|ffifg2. 6 5m 2 /g. JEffiS 
BL2. 9 5g/cc0i©T*J. Sm-Fe-NlS 
ttt9*©SW*X«4 0SJi%«T. Yasitc^ts 

[0058 ] mm&mt2 oo-22o*ciu mam 

««CJ:«3t&S*U fflja«J^U^ hiL/c„ C©fflJ5SPB5<D 
20 !S^tt*Wlt5fc«)SC;, <> 1 0 x 7mm©nftK^ 
M* + b*:f -r©7mm?3FSjK: 1 6 0 0 kA/m©i2lfijJ8 

5 (dC/FttC) *Wtl,fc. CC-CfU 
2 0 0-2 2 0'C. Miggtt8 0-Cibfc t *§<E>*lfc 
Ffi8S ; S:7mm^riS]0C3 3 5 0 k A/mCD-rOI/^tt 
n~C*mLttf&. -fcWfc^i^Jl/^-S (BH) ma 

■MM££M&tt*Mfbfc. 1 fcttEbfc. 

30 [0059] 

iai ] 



(10) &H 2 0 0 3 - 5 9 7 0 6 

17 18 





sin 








(BH)max. 


8? g 




&3t$ 


m 


«a 


<M%> 




(kJ/m 3 ) 


(g/cc) 


(<*>) 






IK 


B 


34.0 


' 56.0 


28 


3.97 


-1.3 


-3.8 




1 2 


B 


37.0 


50.5 


26 


3.71 


-1.5 


-4.2 




3 


B 


38.0 


51.0 


30 


3.89 


-1.7 


-4.0 




4 


B 


27.0 


62.5 


25 


3.82 


-1.1 


-3.2 




5 


C 


31.0 


60.5 


30 


4.11 


-1.6 


-3.2 




6 


C 


33.0 


55.0 


27 


3.71 


-1.3 


-3.4 




7 


c 


! 36.0 


55.0 


32 


4.10 


-1.7 


-3.1 




6 


c 


38.0 


51.7 


31 


3.95 


-1.5 


-2.9 




9 


c 


40.0 


1 50.0 


35 


4.01 


-1.8 


-22 




10 


c 


4C.0 


51.1 


37 


4.16 


-1.8 


-3.4 




11 


D 


38.0 


51.7 


28 


3.93 


-1.2 


-2.1 




1 


A 


20.0 


71.3 


24 


3.98 


-3.1 


-3.3 




2 


A 


23.0 


69.5 








-3.1 




3 


A 


25.0 


65.0 


26 


3.88 


-3.3 


-3.4 




4 


A 


26.0 


62.5 


21 


3.72 


-3.1 


-4.2 




5 


A 


29.0 


63.5 








-3.1 




6 


A 


30.0 


58.5 


25 


3.75 


-3.2 


-4.1 




7 


A 


32.0 


54.5 


23 


3.56 


-3.0 


-2.9 




8 


A 


32.0 


59.0 


27 


4.07 


-3.2 


-4.1 




9 


A 


34.0 


57.5 


32 


4.16 


-3.4 


-44 




10 


A 


36.0 


55.0 


32 


4.12 


-3.3 


-3.2 




11 


A 


36.0 


56.5 








-3.6 




12 


A 


39.0 


46.5 


27 


3.52 


-3.3 


-2.9 




13 


A 


39.5 


443 


23 


3.38 


-3.0 


-3.1 




14 


A 


40.0 


48.5 


28 


3.85 


-3.2 


-7.0 




15 


A I 


40.0 


51.0 


38 


4.18 


-3.9 


-3.01 



[0060] amm i ) ±%z<D&&wmB. cx«d 
Hate or. *±»>w^y » f®b/bhj«*i. 

WEZmc. Ittf9*AOMf XH4 0Ii%t<T, 

•5. fi&^tsi*. lift. mm^mmhmi^Ltc 
[ooei] (mmw2 ) mmm \ tmmic. mm*** 



[00 63] amWZ ) ±IB<0®t£*&*B, CX«D 



*B, C»JD^l^ k *2CC^T*«?8<D*±a^Y 

[0 06 2] 
[«2 3 . 



[0064] (H»«3-5) UStWl iHttiC. S8tt 

XteDO^PgXte6 OmS%t(T (*5SW3) . 7 0 
Sm%J£TF ) , 8 011%«T (HteCT5 ) 



31* 



an 



42.5 

4ao" 



49.0 
42.0 " 



(SHjmax. 
(kJ/m 3 ) 



44.0 
45.0 " 
47.0 ~ 
47 J " 
44.0 " 
42.0 " 
42J 
45.0 ~ 
47.0 " 
47.0 " 
48.0 ~ 
49.0 
493 " 
50. Q 



46.0 
463 " 
43.0 * 
443 " 
46.0 " 
47.0 " 
50.0 " 
47.2 
39.5 
43.0 " 
42.5 " 
38.5 " 



36 
31 " 
34 
37 " 
41 " 
39 ~ 
45 " 
33 " 
33 
41 



(g/cc) 
4.26 
3.85" 



<%) 



c%) 



41.0 



29 " 
39 " 

42 ~ 
28 " 
40 ~ 

43 ~ 



4.05 

4.27 

4.09 ~ 

4.29 " 

4.02 " 

3.93 

4.33 



3.69 

4.09 " 

4.18 " 

3.60 

407 " 

4.28 ~ 



-2.0 
-1.6 " 



-2.6 
-2.3 " 
-2.4 " 
-1.1 " 
-3 .5 " 
-42~ 



-33 
-4.0 " 



-3.8 



-32 
-3.2 
-3.4 
-2.4 
-2.8 
-2.7 
22 
-2.0 
-11.1 
-11.3 

-12.3 
-11.7 
-11.1 
-12.4 
-11.fi 
-10.7 



50 
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(BH)max. 










as 


(M%> 




CkJ/m*) 


(*/cc) 


(%) 


(%) 


urn 


i 


B 


51.0 


40.0 


43 


4.29 


-2.7 


-3.1 




2 


B 


54.0 


38.5 


\ 44 


4.25 


-2.7 


-2.9 




3 


B 


57.0 


31.0 


41 


3.96 


-2.5 


-3^ 




4 


C j 


52.0 


38.5 


47 


4.21 


-2.0 


-2.4 




5 


c 


55.0 


34.0 


43 


4.08 


-2.) 


-2.7 




6 


c 


55.0 


38.S 


51 


4.39 


-2.3 


-2.9 




7 


c 


57.0 


34.0 


53 


4.34 


-3.1 


-3.0 




S 


c 


58.0 


32.5 


49 


4.28 


-2.9 


-2.9 




9 


D 


55.0 


34.0 


39 


4.03 


-1.5 


-2.1 


mm 


1 


A 


51.0 


37.5 


38 


3.96 


-4.3 


-12.3 




2 


A 


52.0 


40.5 












3 


A 


53.0 


38.7 


51 


4.42 


-5.0 


-11.1 




4 


A 


55.0 


35.0 


46 


4.20 


-4.3 


-11.1 




5 


A 


56.0 


31.0 


38 


3.83 


-4.2 


-12.3 




6 


A 


5D.0 


28.5 


44 


3.92 


-3.9 


-11.6 




7 


A 


59.0 


31.0 


52 


4.24 


-5.1 


-10.8 




8 


A 


60.0 


31.5 


59 


4.48 


-5.3 


-10.8 



(11) 

19 

fc9-C&£ e aS^tt, WStt<D*£5l4>*3- * [0 06 5 ] 



[0 0 6 6] * * [g4] 













(BH)max. 








»^ 




(M196) 


(11%} 


CkJ/m*) 


(g/cc) 


(%) 


(%) 




! i 


B 


61.0 


29 7 


54 


436 


-3.0 


-3.4 




2 


B 


65.0 


23.5 


49 


4.10 


-2.9 


-3.3 




3 


B 


69.0 


19.7 


55 


4.18 


-3.0 


-31 




4 


B 


69.0 


20.5 


58 


4.15 


-3.1 


-34 




5 


C 


63.0 


27.5 


57 


4.34 


-2.4 


-2.7 




6 


c 


66.0 


24.5 


60 


4.38 


-2.4 


-2.9 




7 


D 


63.0 


27.5 


51 


4.30 


-1.8 


-2.0 




1 1 


A 


61.0 


27.5 


47 


4.06 


-4.4 


-12.1 




2 


A 


61.0 


30.5 


59 


4.49 


-5.1 


-11.1 




3 


A 


62.0 


30.5 












4 


A 


64.0 


26.0 


57 


4.30 


-5.1 


-1X2 




5 


A 


65.0 


25.5 


60 


4.39 


-5.2 






6 


A 


66.0 


23.0 


55 


4.18 


-4.8 


-11.3 




7 


A 


67.0 


21.0 


52 


4.06 


-4.8 


-12.6 




8 


A 


67.0 


23.0 


61 


4.34 


-5.3 


-14.1 




9 


A 


67.0 


24.0 


62 


4.49 


-5.0 


-14.4 




10 


A 


68.0 


18,5 


47 


3.89 


-5.1 


-11.4 




11 


A 


68.0 


23.5 


67 


4.59 


-6.1 


-14.0 




12 


A 


70.0 


21.5 


67 


4.61 


-5.8 


-14.1 




13 


A 


70.0 


22.5 
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(12) &m 2003-59706 
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£?1$X 




;BH)max 






»3f£ 




ft 39 


(M%) 


(£2%) 


(kJ/m*) 


(g/cc) 


(96) 


(%) 






B 


75.0 


15.0 


65 


4.43 


-4.0 


-4.2 




2 


B 


76.0 


12.0 


59 


4.16 


-3.2 


-3.1 




3 


B 


78.0 


11.5 


66 


4.39 


-4.2 


-4.1 




4 


B 


79.0 


9.0 


63 


4.19 


-3.4 


-2.9 




5 


B 


79.5 


10.0 


67 


4.41 


-4.3 


-4.1 




6 


c 


72.0 


17.5 


62 


4.31 


—3.0 


-2.7 




7 


c 


72.0 


19.0 


67 


4.52 


—3.1 


-3.5 




8 


C 


74.0 


17.5 


71 


4.65 


-3.3 


-3.4 




9 


c 


77.0 


13.0 


69 


4.45 


-3.3 


-3.6 




10 


D 


72,0 


17.5 


55 


4.28 


-2.3 


-22 


mm 


1 


A 


72.0 


15.5 


55 


4.05 


-4.5 


-11.1 




2 


A 


72.0 


17.5 


62 


4.31 


-5.3 


-135 




3 


A 


74.0 


14.0 


59 


4.14 


-53 


-10.8 




4 


A 


75.0 


175 












5 


A 


76.0 


145 


69 


4.53 


-6.1 


-15.2 




6 


A 


njo 


115 


63 


4.24 


-5.7 


-14.7 




7 


A 


78.0 


8.0 


54 


3.93 


-4.7 


-13.3 




8 


A 


79.0 


11.0 


70 


4.49 


-7.2 


-16.5 




9 


A 


79.5 


12.0 


76 


4.75 


-6.5 


-17.5 



[0 0 6 8] (tfcR«3-5) »tt»3SA*fflC». HSfe 

Witrawcor. *3^5(cn%0fc«±St/W:/>/? 
KiEiais!«*#fc. fflM}*Aoair*xtt6oi 20 

m%Wf (tfc*&W3) , 7 OMXHT OM8W4) . 
8 0 SS%«T <ifc«W5 ) £ U 7i7-/ hfiBS©^ 
#*YK*3~5(C^Ufct*j«5-C*4. M 
flttt. 8»St*©ISmfcfl3 - 5 JCTnL/c. 
[0 06 91 

^m^5?ttfllLft:*JBF e*9©l 011%?:, {ft 
SI 5 0^r>a (®C»Sia* 1 0 4 Mm) feTF©C o 
tft-CS^UfefilWil^titCOr. 25wt%Sm-7. 
2wt%Co-bal. Fe^#t9*(Ittt9*A' ) 
*»SU C*l*SHfc*HIOT. ffiB#a3R©Th, Z 30 
n, , arnHKBtDBIrtt (Sm, (Fe. Co) , , 
N s &mmtgQf) %^T2 4. 6wt%Sm-3. 5 
wt%N-7. lwt%Co-bal. FeOSm- 
(Fe. Co) - N^f&**»fc. * 



* [0 07 0] CCSm- (Fe, Co) - N^&#}3£ 
*. Z n iStf«I»L/cIM^ 

b' . w&mc zm^tcVLmmmmi tmmicu 

L/- * 1 0 x 7 mmOnettftdta'W :/ 'J ? K«E 
(jK>K58C) *r»fc. C CT» ^tlfcSm- (Fe. 
Co) - N«tt»*©IWlfia<ttt. «ffi»*B* -ci. 
2 3T. Mtt»*C"Cl. 3 6Tt*-,fc. £/c)8El<fe*& 
jfcC" {COOTTEMSBgO/ttt*. -€-©Sffi{CW^ 
*3T?7 n m©«l»fift«*sift— «c»ffiSnri»*Ci3fti 
StlSt?* ft. IWcSm- (Fe. Co) - Nffi1$E&3fc 

(ommt. sBaEtt^©^w¥x<bY^6cc^r. * 

fcl5©f^i*Af-i (BH) max. i^S. *J 
[0 07 1] 

[me] 







law 






(BH)max. 










as 




(£i%) 


(KJ/m 3 ) 


(«/cc) 


(96) 


(96) 




1 


B' 


39.0 


46.5 


29 


3.46 


-1.6 


-3.0 


2 


c* 


42.0 


47.0 


35 


3.95 


-1.7 


-25 


Sjgfj | 3 


B' 


58.0 


285 


47 


3.B4 


-2.6 


-3.1 




4 


C 


67.0 


21.0 


55 


4.09 


-2.5 


-2.8 


ROTA 


5 


c 


74.0 


14.0 


63 


4.15 


-3.2 


-3.2 


|S*6« | 6 


c* 


70.0 


21.5 


69 


4.63 


-2.8 


-2.7 



[0 0 7 2 ] jy±(DHifi0!l-r^rCC*$l>r, 8 0°Cdr 

y i o o o mr$&<Dttmwmm& - e %^m^& o . 

^o80 # C90%RH300 l^nftOTBJiKffitt*^ - 

1 0K*«r*sc 36«cs»«i-5«: 

cfcor. X^8 0«T, Y#(9 7. 7- 1. 3 3X) 
^Y^ (109. 4- 1. 23X) tftO, *oX + Y 
#9 2iaTitt&«fc5*c8^»*0«J5Stb* 
«BtS-rn«. i*i^-S^2 4-7 4 kJ/m 

afcHttWBlCcfcfttf. Sm- (Fe, Co) - 
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[0 07 3] 

#*§/JtcJ:fttf, R - F e - N^Btte^ 
x*W-a^2 4-74kJ/m 3 T?*S#±sA-/ 



(13) 4$R 2 0 0 3 - 5 9 7 0 6 

23 24 
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(51)Int.Cl.' fSHSME-SI FI (#3*) 

H 0 1 F 1/113 H 0 1 F 1/04 A 

F £ - A (##) 4K018 AA27 AA40 AB01 AB10 AC01 
AC03 BA18 BA20 BC09 BC28 
GA04 KA46 
5E040 AA03 AB03 BB03 BCOO CA01 
HBOO HB14 NN01 NN02 NN15 



